Functional antagonism of noradrenaline responses by felodipine and other calcium antagonists in vascular smooth muscles.
Calcium antagonists inhibit vascular smooth muscle activity in a way that depends on the properties of the inhibitory agent, the type of effector tissue studied, and the applied means of activation. In the experiments described here, the phasically active portal vein of the rat and the essentially tonic aortae of the rat and the rabbit were examined. They were exposed to reduced external calcium ion concentration (from 2.5 mM to 0.6 and 0.2 mM) and to the structurally different calcium antagonists felodipine, verapamil, and diltiazem in "therapeutic" and 1,000-fold higher concentrations. The tissues were pretreated for 1 h with the intended [Ca2+]0 or the calcium antagonist concentration under study. Cumulative concentration-effect curves to noradrenaline (NA) were obtained in the control situation at reduced [Ca2+]0 and at two concentrations of a calcium antagonist. In the rat portal vein, low doses of all calcium antagonists suppressed all NA responses but caused no rightward shift of the concentration-effect curve. High doses of the calcium antagonist abolished portal vein spontaneous activity and reduced the maximum NA response to some 10% of control. In the rat portal vein, reduced [Ca2+] caused rightward shifts of the NA concentration-effect curve without (0.6 mM) or with (0.2 mM) reduced maximum NA responses. In the rat aorta, reduced [Ca2+]0 and the calcium antagonists caused progressive rightward shifts of the curves with progressive reductions in the maximum NA responses. In the rabbit aorta, there was no effect on NA responses with reduced [Ca2+]0 or of the calcium antagonists in "therapeutic" concentrations: verapamil and diltiazem, but not felodipine, caused significant effects in the 1,000-fold higher concentrations.(ABSTRACT TRUNCATED AT 250 WORDS)